Auditory hallucinations (AHs) are auditory perceptions that occur in the absence of a corresponding external acoustic stimulus. ' The subject may or may not be fully aware of their imaginary nature. 24 AHs may be either elementary, for example, tinnitus, whistles, buzzing; or complex, such as music, voices or spoken words.5 6 AHs may occur in isolated form, but some are associated with other hallucinations, for instance, visual or tactile.7-'2 AHs may be perceived in either, or both ears.3'-5 AHs have been described in different conditions: several psychiatric disorders,' 141630 prolonged alcoholism, [31] [32] [33] [34] [35] intoxication with drugs and other chemical agents, 1 361 hypertension,42 several neurological disorders including migraine4344 and epilepsy., 42 45-49 and ear diseases 13 16 50-53 The exact origin of AHs remains unclear. From a physiological and biochemical viewpoint, AHs may result from an abnormal brain excitability or a central disinhibitory factor, and from defective neurotransmission mechanisms.' 6 Some investigators'3 [50] [51] [52] claim that neural or end organ disease alone is sufficient to produce AHs, thus postulating sensory deprivation to be the primary neurophysiological mechanism.
Others 6 We studied a hearing impaired patient who developed a transient unilateral auditory hallucinosis in her ear, ffter a contralateral right subarachnoid haemorrhage.
Case report A 52 year old, right handed woman of normal intelligence, presented with a previous medical history of multiple streptococcal sore throats complicated by acute rheumatic arthritis in childhood, a bilateral asymmetrical hearing loss, common migraine attacks for several years, a thrombo-embolic small intestinal infarct at the age of 49, gastrointestinal blood loss three months before the current event, a cardiac murmur based on mitral and aortic insufficiency, and hypertension. She admitted misuse of ergotalkaloids in the past. There was no history of overconsumption of alcohol.
In July 1988, she developed sudden right temporal headaches, progressively increasing and accompanied by an aching stiffness of the cervical spine. She looked ill, her right eye was slightly proptotic and she could not move her neck without great pain. She complained of paresthesiae in both upper limbs. Her blood pressure was 200/70 mm Hg. The rest of the neurological examination was normal. Paracetamol made her feel more comfortable.
Two days later, she started complaining of hearing music in her left ear. The music began suddenly at 11 pm, and was of such clarity that the patient thought that the radio was playing in the hospital corridor. After asking the nurses about the noise and then lying down on her better ear, she realised that the music was coming from inside her head. From that moment, she was always aware of the hallucinatory character of the musical perceptions. She described the music as popular classical, comprising orchestral arrangements with occasional vocals. She always recognised the tunes, which never bored her, although she sometimes wished for respite. They varied, and did not repeat themselves constantly. On rare occasions the contents of the hallucinations were distorted. Occasionally she heard bells chiming. She heard music when she awoke during the night, and when talking. The hallucinations occurred consistently, whether or not she used the hearing aid in her left ear. Only twice did she experience verbal hallucinations, comprising unknown voices speaking whole sentences which she could not understand. She did not experience hallucinations in other modalities. A few days later, the perceptions lessened in intensity, and were sometimes superseded by the ticking of a clock. The hallucinations disappeared gradually over the following days and three weeks after admission, the patient was free of them. On reexamination three months later, she had no complaints and her neurological status was normal.
Clinical investigation at the time of the hallucinations found no evidence of major psychiatric disorders. Laboratory tests did not disclose any intoxication.
A CT examination performed two days after admission demonstrated the hyperdense aspect of the right sylvian fissure and the right parietal sulci, presumably reflecting localised subarachnoid haemorrhage (SAH). A cerebral angiography showed vasospasm of the operculofrontal branches of the right middle cerebral artery. An aneurysm could not be identified. CT scans obtained 10 and 20 days after admission showed progressive disappearance of the hyperdense aspect of the right sylvian fissure. CT also disclosed the presence of old, bilateral capsuloputaminal lacunar infarcts. MRI revealed an area of increased signal intensity on a sagittal Tl-weighted image through the right sylvian fissure, indicating subacute localised SAH (fig).
The day before the onset of the musical hallucinations, the EEG showed a symmetrical recording which was within normal limits. There was no evidence of epileptic activity nor of intoxication. Brainstem auditory evoked potentials (BAEP) Elementary and complex AHs may also occur with lesions of the tegmentum of the pons and lower midbrain.56 MRI, CT and BAEP, however, failed to disclose a brainstem lesion in our patient, indicating that it was not brainstem auditory hallucinosis. Tanabe et al'5 described a patient who developed a transient verbal hallucinosis in the right ear, which lasted for 17 days, as well as fluent aphasia following a left temporal haemorrhagic infarction. CT scans obtained during admission disclosed a low density area with small, high density spots in the left superior temporal gyrus, which was partially enhanced by contrast medium. However, when the hallucinosis had disappeared, the area with abnormal attenuation values was no longer found. A linear, low density area remained at the lateral edge of the left superior temporal gyrus, and enlargement of the left sylvian fissure was noticed. The concomitant disappearance of both the hyperdensities on the CT scans and the auditory phenomena might suggest that the second of these was caused by the abnormal excitatory effect of the haemorrhagic component of the lesion. According to Berrios,57 musical perceptions tend to disappear together with the underlying pathology when associated with strokes. Such an abnormal brain excitability may well have brought forth the unilateral musical perceptions in our patient as well, as there seems to be a parallelism between the course of the phenomena experienced in the left ear and the progressive disappearance on CT of the hyperdense aspect of the right sylvian fissure. Moreover, the lesion location in our patient, as shown by CT and MRI, is consistent with the one described in those patients with unilateral complex AHs that Tanabe The crucial question is whether verbal hallucinosis is associated with left hemisphere, and musical hallucinosis with right hemisphere lesions in right handed individuals. Berrios57 expressed the view that the non-dominant hemisphere plays an important role in the generation of musical phenomena in patients with brain lesions, and that this finding fits in well with what is known about music processing in the brain. He also claims that there might be a dissociation between musical perceptions and the putative mechanisms related to hallucinatory voices in schizophrenic subjects, which seem to be associated with the dominant hemisphere.73 To evaluate this view, we reviewed 118 patients with spontaneous musical or verbal AHs or both (table 1) .
Only those cases with sufficient data on the contents of the hallucinations and the site of lesion were chosen as subjects of investigation. We excluded cases with concomitant convulsive speech acts, concomitant hallucinations in modalities other than the auditory one, concomitant mental disorders, past history of alcohol overconsumption and of mental illness, deafness and ear disease, evidence of bilateral cerebral involvement, insufficient information on handedness, cerebral dominance, or clinical picture. 
